Single fibre EMG has been used to study the pattern of upper limb motor involvement in syringomyelia. Biceps brachii, extensor digitorum communis (EDC) and first dorsal interosseous muscles (lstDI) representing C5/6, C7/8 and C8/Tl segments, were studied. In the biceps the fibre density was slightly increased in most patients, in EDC it was about twice the normal and in the lstDI it was about three times normal. The potentials were least stable and of longest duration in the lstDI. These findings seem to indicate a relatively constant pattern of involvement of anterior horn cells in the brachial segments in syringomyelia.
The upper level of cavitation in syringomyelia is variable,' but is more frequently cervical than at any other level.2 Indeed the disease usually begins with symptoms and signs of a lesion in the spinal cord at the cervico-thoracic junction. The location of the cavity asymmetrically within the spinal grey matter is such that neither sensory abnormalities nor weakness and atrophy always provide accurate information about the extent of the cord lesion. Nevertheless, the disease often begins with wasting of the small hand muscles,' an observation suggesting that the pattern of motor involvement in the cervical segments might be relatively consistent from case to case.
Electromyographic studies in syringomyelia have shown a neurogenic abnormality in the arm muscles3 4 but, although Lenman and Ritchie5 noted that the EMG changes were usually localized to a few segments, their distribution has not been studied in detail. In this paper we describe our observations on the pattern of motor involvement in the cervical segments in syringomyelia in ten patients, using both conventional and single fibre EMG.
Patients and methods
Ten consecutive, and thus unselected, patients with established syringomyelia were studied (table I) .
Six were studied in London, (cases 1 to 6) and four in Uppsala (cases 7 to 10). All showed the typical clinical and radiological features of syringomyelia and four also had signs of syringobulbia. Their ages ranged from 30 to 68 years and symptoms had been present for 4 to 45 years (mean 20 years). There had been no progression of symptoms or signs for two years or more in five patients (cases 1, 2, 3, 7 and 8), but cases 4, 5, 6, 9 and 10 had progressed slightly in this time (table 1) . In all the patients, however, progression had been most rapid in the first two or three years of the illness. In most of the patients (cases 4, 5, 7, 8 and 9) the sensory disturbance indicated a lesion located in the lower cervical and upper thoracic cord. The motor deficit in the arms suggested, similarly, that the lesion was most advanced in the lower cervical segments (table 1) . In case l, in whom there were signs of bulbar involvement, the sensory disorder extended into the upper cervical segments. All the patients except case 7 had wasted small hand muscles and five (cases 1, 2, 6, 9 and 10) had claw-hand deformities. The deltoid and periscapular muscles were relatively spared.
In each patient, conventional EMG, using concentric needle electrodes, was carried out in proximal and distal muscles of the right arm. Single fibre EMG recordings were made, using a Medelec SF25 electrode, in the right biceps brachii, extensor digitorum communis and first dorsal interosseous muscles, representing C5/6, C7/8 and C8/T1 spinal segments respectively.6 Fibre density measurements were made in each of these muscles; the fibre density is the average number of single fibre action 
Results
Conventional EMG showed abnormalities in all the muscles examined. These abnormalities were most prominent in the first dorsal interosseous muscles and least in the biceps brachii. In cases 2, 4, 9 and 10 no voluntary motor unit action potentials could be recorded in the first dorsal interosseous muscles, and in case 9 no potentials could be recorded in biceps brachii. Sparse fibrillation potentials were found in the extensor digitorum communis and first dorsal interosseous muscles in all the patients, but fibrillation potentials were recorded in the biceps muscles only in cases 3 and 5. On volition, there were polyphasic motor unit action potentials of normal to moderately high amplitude, often of long duration, Single fibre EMG recordings revealed a similar distribution of abnormality in each patient. Abnormalities were most marked in the first dorsal interosseous and least in the biceps brachii muscles (table 2). In the biceps brachii and extensor digitorum communis muscles 16 to 28 motor unit action potentials were recorded in each patient. The mean fibre density in the biceps was slightly increased (1.9). The highest fibre density found in this muscle was 2.7 (case 6). In four patients the fibre density was normal in this muscle, and in one no potentials were recorded. In the extensor digitorum communis the mean fibre density (3.6) was nearly twice that found in the biceps. In the first dorsal interosseous the mean fibre density was 4.1 ( The abnormalities found with single fibre EMG in our patients with syringomyelia, consisting of increased fibre density, and of some potentials with increased neuromuscular jitter and impulse blocking, are similar to those found in other disorders affecting anterior horn cells, particularly the slowly progressive form of motor neuron disease.'3 The combination of complex but stable motor unit action potentials, with an increased fibre density, is evidence of a chronic disorder with effective reinnervation. Our single fibre EMG measurements provide quantifiable evidence of abnormality, particularly of increased fibre density, even in muscles such as the biceps brachii, in which conventional EMG was virtually normal. In slowly progressive disorders, however, a stage is eventually reached at which few motor units remain and severe neurogenic atrophy has occurred. At this stage it may be difficult or impossible to record functioning motor units, as in the first dorsal interosseous muscles in our cases 2, 4, 8 and 9.
In our patients the neuromuscular jitter was increased to a similar degree both in those in whom the disease had progressed in the previous two years, and in those in whom it had been stable during this period (table 3) . However, in the group of patients with recent progression impulse blocking was more frequent (13 % in the extensor digitorum communis) than in those with a stable course (3 % in the extensor digitorum communis). Impulse blocking is due to failure of excitation of a muscle fibre either at the neuromuscular junction or in the terminal -.01 
